Introduction
Rheumatoid arthritis is an autoimmune disease, of unknown etiology, characterized by symmetrical peripheral polyarthritis. This leads to joint deformity and destruction resulting from bone and cartilage erosion, 1,2 and almost always leads to functional compromise of the structures involved. 3, 4 Epidemiological studies have estimated the prevalence of RA at 1% of the adult population, ranging from 0.4 to 1.9% at world level, and from 0.5 to 1.0% in Brazil. 5, 6 RA affects three times as many women as men, with the highest incidence between the ages of 30 and 50 years. 7, 8 The majority of patients will have their independence affected to variable degrees, and take ill at a productive age, thus generating limitations on social, leisure and professional activities. 1, [9] [10] [11] The main symptoms of patients with RA are intense pain and functional limitation, with significant impact on quality of life (QoL). [12] [13] [14] The main objectives in the treatment of patients with RA are to prevent or control articular lesions, prevent the loss of function and diminish pain, in an endeavor to improve their quality of life. 2 Because this is a chronic disease, the outcome expected must not be evaluated by traditional epidemiological measures alone, and therefore, the impact of the disease on QoL has been adopted to improve outcome measurements. 15, 16 The use of specific tools for this purpose is most valuable 17 and various instruments have been proposed in order to detect changes in the state of health over the course of time, in addition to evaluating the prognosis, risks and benefits of a certain therapeutic intervention. 5 Among the instruments most used for making this evaluation, the Medical Outcomes Study, 36-Item Short-Form Health Survey (SF-36), Stanford Health Assessment Questionnaire (HAQ) and the Nottingham Health Profile (NHP) are the most outstanding. However, it is not clear which of these is most recommended for evaluating the different aspects of QoL in patients who suffer from chronic problems resulting from RA.
The SF-36 is a multidimensional, generic questionnaire, which has been shown to be suited to the socioeconomic and cultural conditions of the Brazilian population in patients with RA. 18 Because it is the instrument most adopted in studies at world level by recommendation of the World Health Organization (WHO), it is considered the Gold Standard in the evaluation of QoL. 19 The NHP is a generic instrument for evaluation the QoL of persons with different chronic diseases, but it has been widely used in patients with RA. 20 The HAQ is a questionnaire specifically for RA, with the purpose of quantifying the impact of the disease on the daily functions of individuals. 21, 22 It measures the level of difficulty the patient presents in performing activities, as well as the need for assistance. 4, 12, 23 The use of these questionnaires allows one to understand the impact of the disease on the individual's life from his/her perception, and not only according to structural and functional markers. In spite of the instruments containing closed questions, they were developed from relevant data related by persons who suffer from the disease. All the instruments generate scores that have been validated and are determinant for the evaluation of QoL. 15, 21 However, each instrument evaluates different aspects of QoL and the choice for application in clinical practice and observational studies, and for responses to differences sometimes becomes random. Therefore, the aim of the present study was to verify the sensitivity and specificity of the instruments used in the assessment of QoL in patients with RA.
Materials and methods
The present accuracy study was conducted in individuals with RA, diagnosed in accordance with the criteria of the American College of Rheumatology, 5 who came from a Reference Outpatients Clinic for the Treatment of Collagenoses, in the municipality of Salvador, Bahia, Brazil. Included in the study were individuals with confirmed diagnosis of RA, with a moderate or high level of activity of the disease, of both sexes, and age equal to or over 18 years. Patients were excluded when they presented limitation in understanding the research instruments, and so were those who presented other associated chronic, degenerative, neurological, orthopedic, pneumological and cardiological diseases, with the potential of being confounding elements.
The patients were contacted by telephone, and data obtained from the clinical record charts were used. Data collection was based on primary data, and was performed in three stages: (1) blood exam; (2) radiographic exam and (3) application of the questionnaires. The participants were directed to a private room, where the objectives of the study and the procedures adopted were explained in a standardized manner. The first two stages constituted the stage of inclusion of the volunteers, in order to determine the level of disease activity. The third stage involved the application of the specific instruments. Data was collected in the period between October 2011 and July 2012. To estimate the sample size required to answer the question of the investigation, the following parameters were adopted: standard deviation of 10 for the three curves (HAQ, SF-36 and NHP), error of the estimate of 2 (considering the minimum proximity for the values of the area under the curve) and alpha of 5%. Using the LEE on-line calculator of USP (available at http://www.lee.dante.br/cgi-bin/uncgi/calculo amostra) it was concluded that 96 individuals would be needed. If application in 10 individuals were considered for each domain of the SF-36, which was considered the gold standard, the estimated sample would be 80 participants. Thus the final sample was estimated at 88 individuals (arithmetic mean of 96 and 80). When calculating a loss of 9 (10%), the sample was increased to 97. From the clinical record chart database of the service, containing 456 registered patients, 97 participants were randomly selected, using a random number table. When the individual was not available on being contacted, or did not wish to participate, the next number on the table was included in the list of participants until the estimated size was attained.
The sociodemographic characteristics of each individual were evaluated by means of a questionnaire composed of the following information: sex, age, educational level, smoking, alcohol consumption, body mass index (BMI), marital status and socioeconomic class, analyzed by the ABEP criteria of 2008 (Associação Brasileira de Institutos de Pesquisa de Mercado) -a Brazilian market research institute that categorizes socioeconomic conditions into eight classes, from "A1 through to E", in which Class "A1" represents the highest socioeconomic level (best housing qualification and pattern of consumption) and "E", the worst.
Blood was collected to test for the following factors: rheumatoid factor (RF), C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), and antinuclear factor (ANF). After this, the radiologic exam was performed, which includes radiographs of the wrists and hands for diagnostic confirmation and identification of the level of disease activity. Only patients with a moderate to high level of disease activity were included, which was evaluated by means of using the DASprotocol 28. 24 The questionnaires SF-36 (version 2.0), NHP and HAQ were used to evaluate the QoL. All the instruments were applied in a uniform manner, by the same researchers, and all the recommendations of the authors of the instruments were adopted. 18, 20, 21 Initially, the quality of life dimensions measured by SF-36 were dichotomized, using the median as cut-off point. Our a priori hypothesis was that we would find positive correlations between the following domains of the SF-36 and NHP: physical aspect (SF-36) and physical abilities (NHP); vitality (SF-36) and energy level (NHP); emotional aspects (SF-36) and emotional reactions (NHP); and social aspect (SF-36) and social interaction (NHP). We also considered that total HAQ score would correlate positively with all the domains of SF-36 and NHP.
Correlation analyses were performed by means of the Pearson linear correlation test and receiver operating characteristic (ROC) curve, area under the curve (AUC) and the Youden Index, which were used to identify which of the instruments would be most specific and sensitive for evaluating QoL in patients with RA. In the Youden Index (J), the best cutoff point was considered that at which the lowest number of incorrect diagnoses (false negative plus false positive) were obtained. The values closest to J = +1 were considered the best methods for the evaluation of QoL. If the test did not have a diagnostic value, the index was considered equal to zero (J = 0). If the values were between 0 and −1 it was considered that the test was negatively associated with the true diagnosis. 25 The data were analyzed using the statistical software package SPSS, version 21.0, adopting an alpha value of 5% as significant, with the power of the study of 80%.
Results
The research participants were 97 individuals, with predominance of the female sex (92.8%) and mean age of 52.5 ± 11.07 years. The predominant, self-declared skin color was mulatto (47.4%); the social class most frequently cited was C2 (39.2%) and the most frequent educational level was complete secondary education (35.1%) ( Table 1 ). The correlations between SF-36 and the domains of NHP and the total score of HAQ are highlighted in Table 2 . In order to detect which of the questionnaires presented the best sensitivity and specificity, ROC curves were built (Fig. 1 ). Data to describe the area under the curve of each domain NHP and the total score of the HAQ in comparison with the domains of the SF-36 are shown in Table 3 .
The dimension theoretically related to the functional capacity of SF-36 (Fig. 1A) was the total score of HAQ, which presented negative correlation in the studied sample (r = −0.666; p < 0.001) ( Table 2 ). The dimension theoretically related to the physical aspect (Fig. 1B) of SF-36 was the physical ability domain of the NHP, which also presented negative correlation in the studied sample (r = −0.240; p = 0.033). The dimension theoretically related to the dimension pain (Fig. 1C) of SF-36 was the pain domain of the NHP, which presented no correlation with the SF-36 in the studied sample (r = 0.210; p = 0.063) ( Table 2) . As was observed in the correlation tests, none of the variables presented a significant area below the curve. There are no dimensions of HAQ or NHP theoretically related to the general health status (Fig. 1D) of the SF-36. Similarly, in the studied sample, none of the domains of these scales presented correlation with this domain of SF-36. The dimension theoretically related to vitality (Fig. 1E ) of SF-36 was the level of energy of the NHP, which presented negative correlation in the studied sample (r = −0.362; p = 0.001) ( Table 2 ). The dimension theoretically related to the social aspect (Fig. 1F ) of SF-36 was the social interaction domain of the NHP, which presented positive correlation in the studied sample (r = 0.305; p = 0.006), however in the opposite direction to that expected. The dimension theoretically related to the emotional aspect (Fig. 1G ) of SF-36 was the emotional reactions domain of the NHP, which presented negative correlation in the studied sample (r = −0.316; p = 0.005). There are no dimensions of HAQ or NHP theoretically related to the mental health domain (Fig. 1H ) of the SF-36. However, all the scales of the NHP and the HAQ total score also presented correlation with the mental health of the SF-36 in the studied sample ( Table 2) .
Discussion
This study sought to verify the sensitivity and specificity of three of the most used tools in assessing the Quality of Life in patients with rheumatoid arthritis. Using the SF-36 as the gold standard, each of its domains was compared with the HAQ total score and with the different dimensions of the NHP. The results showed that the relationships expected and confirmed in the analyses were as follows: "functional capacity" with the "HAQ Total Score"; "emotional aspect" with "Emotional Relationships" of the NHP; and "vitality" with the "level of energy" of the NHP. Both generic and specific instruments are important for studying the health-related aspects of quality of life in rheumatoid arthritis. Generic instruments, such as the SF-36 and NHP may allow comparison with other groups of individuals, however, they may have low sensitivity to the changes in follow-up studies. 20 Whereas, specific instruments, such as the HAQ are more sensitive to changes in health status, however, their results may not be compared with the results of other groups. 26 The majority of the sample of this study was made up of women (9:1) and was similar to the findings of various studies that involved persons with RA in Latin American Countries. 4, 27 However, it differed from the findings of American studies, which revealed a ratio of 3:1 1,9,28,29 and European, of 2:1. 17 The demographic characteristics may have influenced these results, as there is still a scarcity of Brazilian results. 10, 30 Latin American countries present very complex demographic aspects with a highly miscegenated population, and elevated diversity of genetic expression. 1, 27 Women also have less propensity to attain remission after treatment. 10 The mean age of our patients was similar to that found in other studies of populations with RA. 8, 14, 15, 31 The majority of the patients in this study presented a low socioeconomic and educational level, which are data compatible with those of the studies of Corbacho 14 and Costa. 4 The similarity to populations of other studies points to the possibility of extrapolating the findings to other samples. In this study it was possible to observe that in order to evaluate functional capacity, the best instrument was the HAQ total score, which presented the largest area under the ROC curve, with elevated sensitivity and specificity. This result was expected, since the items of the scale that measures the functional capacity of the HAQ are related to dependence and functional incapacity, and these patients presented important joint damage with loss of function. 18, 20 In the study of Ciconelli, 18 the significant correlations occurred between the functional component of the F-36 and the aspects of mobility and pain of the NHP. In the study of Garip, 8 the questionnaire Quality of Life in Rheumatoid Arthritis (RAQol) was compared with the other scales, and it was observed that the RAQol showed high correlation with the HAQ. The HAQ is a tool capable of reflecting the evolutional condition of the disease, objectively evaluating the functional state of patients, and may possibly be useful for following-up the functional response to treatment. 21, 32 With regard to the physical aspect domain of the SF-36, both the physical ability of NHP and the HAQ total score were shown to be efficient in determining the impact of physical limitations caused by RA, allowing any of the three instruments to be used. However, it was the HAQ that presented the largest area under the curve, and is therefore the instrument most indicated for this evaluation. In an accuracy study using the Cedars-Sinai Health-Related Quality of Life for Rheumatoid Arthritis Instrument (CSHQ-RA), the SF-36 and HAQ demonstrated that the items relative to physical incapacity were strongly correlated with the HAQ and the physical component of the SF-36. 33 Our findings are in agreement with the results of the study of Garip, 8 in which all the subgroups of the NHP presented high correlation with the HAQ.
Whereas, in the evaluation of pain, which has specific domains in both SF-36 and NHP, it was not possible to verify any correlation in the sample of this study. The subjectivity of multiple factors involved in the perception of pain in a chronic morbidity such as RA may possibly be limiting factors for the use of these instruments in this evaluation. This result may also be related to the frequent use of modifying drugs, analgesics and strict control of inflammatory activity in these patients during the course of the disease, factors that may influence this domain. 20 It was also not possible to find any theoretical basis for comparison of the general health status of SF-36 with any scale of the NHP or total score of HAQ. This fact points out the need for elaboration and development of instruments for evaluating this domain in populations with RA. This finding also suggests that care must be taken when using the total score of the instruments, since the domains such as these may influence the final result.
With regard to the vitality aspect of the SF-36, there was high correlation with the item sleep of the NHP, followed by the emotional reaction and level of energy. This finding may be related to the fact that in chronic diseases with incapacitating characteristics, highly linked to depression and anxiety, it is common to find associated sleep disturbances. 20 Patients consider the dimensions energy/vitality and sleep important in the impact on QoL and development of the disease, and this is an advantage with regard to use of the NHP and SF-36 instruments. 26 For the social aspect dimension, inverse correlation with the social interaction scale of the NHP was verified, which may be influenced by semantic aspects which deserve more in-depth studies. In the study for validation of the SF-36 in the Portuguese language, in patients with RA, higher mean values were found for the components social aspects and mental health. 18 The domain that evaluates social issues has limitations as regards the validity of the clinical application in both instruments. 20 With regard to the emotional aspect of the SF-36, correlation was found with the emotional reaction scale of the NHP, and this presented a larger area under the curve. This result is consistent with the tendency to present depression and anxiety. 1 Lillegraven and Kvien 26 revealed that the emotional aspect and emotional reaction domains were similar dimensions. A negative correlation was also observed with the social interaction scale (NHP) and the second highest area under the curve, which may clearly be justified, because the patient's emotional state may have an influence on his/her social relationships and make it possible for him/her to have a tendency toward seeking isolation. 20 The three instruments presented good conditions for evaluating this aspect, however, the NHP was the most suitable.
With regard to mental health, the variable that presented the largest area under the curve was emotional reaction (NHP) and this finding corroborates the study of Ciconelli, 18 which demonstrated good correlation between the NHP and SF-36 in this domain.
The results of the present study indicated that many studies must still be developed before indiscriminate use is made of instruments for evaluating the impact on the quality of life in persons who suffer damage to their health. Persons affected by chronic diseases, such as in the case of RA, need to be constantly followed-up, not only as regards the evolution of objective clinical parameters, but mainly with regard to the subject's perception, involving biopsychosocial aspects of the health-disease process.
An important limitation of this study was the absence of a prospective reassessment of participants to estimate sensitivity to change in QoL. This limitation was consequent to the lack of adherence by the participants, which did not want to come back to a second assessment with the same instruments.
The main conclusion of this study is that the three instruments most used in the evaluation of the impact on QoL of the morbidity of RA, validated and available in the Portuguese language of Brazil, namely: SF-36, HAQ and NHP -are useful and should be applied in clinical studies and scientific researches. All of these instruments demonstrated good sensitivity and specificity in the major part of the domains evaluated. However, it is also possible to conclude that for evaluation of physical and subjective aspects, differences in accuracy between them may indicate differentiated choices for their application. For evaluation of the physical aspects in patients with RA, the HAQ is the most accurate. For evaluation of emotional aspects the NHP is the most indicated. SF-36, HAQ and NHP are easy to understand, autoapplicable and quick to fill (<10 min each), and may be used in clinical and research settings. However, the impact of pain on QoL was not well evaluated by any of the instruments tested.
